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This  document  is  intended  to  aid  the  user  of  the 
Airborne  Integrated  Reconnaissance  System  (AIRS)  Performance 
Model  on  the  Control  Data  Corporation  (CDC)  6600  computer. 

In  particular,  sufficient  information  is  given  to  run  the  fol- 
lowing AIRS  computer  programs:  SCENARIO,  EXECUTIVE,  INTER, 

EVAL,  and  PREPROC.  PREPROC  is  a new  AIRS  program  module  whose 
purpose  is  to  ensure  that  input  data  has  been  defined  reason- 
ably. 

Additional  sources  of  information  for  AIRS  are  listed 
in  Section  VI,  REFERENCES.  Superscripts  refer  to  this  section. 
Reference  3 was  a user's  guide  for  the. CDC-3300  computer. 

Some  programs  may  be  run  separately,  but  in  general 
the  input  of  one  program  is  dependent  upon  the  output  of 
another.  Section  II  of  this  report  discusses  the  interrelation 
of  the  six  programs  and  the  control  cards  necessary  to  run  them. 
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Section  III  consists  of  tables  specifying  the  format 
of  input  data  decks  for  SCENARIO,  EXECUTIVE,  EVAL,  AND  PREPROC. 
The  range  of  values  acceptable  to  PREPROC  for  each  input  vari- 
able is  indicated?  INTER  requires  no  data  deck.  The  format  of 
printed  output  has  previously  been  documented  (reference  2)  and, 
with  the  exception  of  EVAL,  is  not  treated  here.  Because  the 
EVAL  output  is  complex.  Section  IV  is  devoted  to  EVAL  printed 
output  format.  Section  V contains  macro  flow  charts  of  the  AIRS 
programs.  Section  VI  is  a list  of  references.  Appendix  A docu- 
ments conversion  changes  made. 
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* If  input  values  exceed  the  range  listed  a diagnostic  results. 
However,  the  simulation  itself  is  not  limited  to  the  range  of 
values  indicated. 
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II.  INTERRELATION  OF  SCENARIO,  EXECUTIVE,  EVAL, 
COMPLEX,  INTER  AND  PREPROC 


This  section  will  enable  the  user  to  understand  the 
physical  interrelationships  among  six  component  programs  of  the 
AIRS  model  2.  It  is  assumed  that  the  user  is  familiar  with 
the  CDC  6600  system  for  which  this  guide  was  written. 

Figure  2-1  is  a flow  diagram  of  the  overall  model. 

The  rectangular  boxes  represent  physically  independent  computer 
programs.  Card  and  file  input  as  appropriate,  are  shown  for 
each  program.  Input  data  decks  are  specified  in  the  tables  of 
Section  III.  (No  data  deck  is  associated  with  INTER.)  Arrows 
show  flow  both  into  and  out  of  each  program.  TAPEn,  where  n is 
an  integer,  names  a logical  file  which  is  not  necessarily  stored 
on  a physical  tape.  For  example,  the  EXECUTIVE  program  reads  an 
input  file  named  TAPE1  and  outputs  a file  named  TAPE2. 

Table  2-1  contains  a list  of  references  that  can  be  used 
by  the  reader  to  find  detailed  information  concerning  format  and 
content  for  each  of  the  files  named  in  Figure  2-1. 
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TABLE  2-1.  KEY  TO  DESCRIPTIONS  OF 
INTERMEDIATE  OUTPUT  FILES 
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PROGRAM 


SCENARIO  Output 


TAPE  DESIGNATION 


Tape  1 


REFERENCE  SOURCE 


Paragraph  2.7.2^1-* 


Paragraph  7. 2. 2.1 


(2) 


EXECUTIVE  Output 


Tape  2 


Paragraph  7. 3. 2.1 


(2) 


Figure  2-2  shows  the  job  deck  structure  for-  running 
the  AIRS  computer  model.  It  is  assumed  that  permanent  binary- 
files  of  each  program  have  previously  been  created.  Figure  2-3 
shows  how  to  create  such  permanent  files  from  the  source  FORTRAN 
card  decks. 


B.  SCENARIO,  EXECUTIVE, 
INTER,  EVAL 


tPfn  is  a user-choscn  permanent  file  name.  See  CDC-6600  SCOPE 
REFERENCE  MANUAL. 

t+See  CDC-6600  SCOPE  REFERENCE  MANUAL. 

Finurc  2-2.  Deck  Structure  for  AIRS  (Continued) 


i.  SCENARIO,  EXECUTIVE, 
INTER,  EVAL  (Continued) 


tPfn  is  a user-chosen  permanent  file  name.  See  CDC-6G00  SCOPE 
REFERENCE  MANUAL. 


Figure  2-2.  Deck  Structure  for  AIRS  (Continued) 
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+ Pfn  is  a user-chosen  permanent  file  name.  See  CDC-G600  SCOPE 
REFERENCE  MANUAL. 

+ + See  CDC-6600  SCOPE  REFERENCE  MANUAL. 
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Figure  2-3.  Creating  Permanent  Binary  Files 
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tPfn  is  a user-chosen  permanent  file  name.  Sec  CDC-6600  SCOPE 
REFERENCE  MANUAL. 


Figure  2-3.  Creating  Permanent  Binary  Piles 
from  FORTRAN  Source  Decks  (Continued) 


TABLE  3-1.  DATA  DECK  FOR  SCENARIO 


*Thesc  boundaries  should  closely  define  tiic  area  of  interest  in  the  scenario. 

The  location  of  each  target  (see  card  type  If  5)  must  fall  within  these  boundaries 


TABLE  3-1.  DATA  DECK  FOR  SCENARIO  (Continued) 


51-55  Code  designating  that  precipitation  is  falling  directly  IWEATH(I)  1 or 

15  i on  this  target:  "1"  for  yes;  "2”  for  no. 
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TABLE  3-1.  DATA  DECK  FOR  SCENARIO  (Continued) 
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See  card  type  4;  cards  8a  and  Sb  arc  stacked  alternately  in  the  deck. 
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DATA  DECK  FOR  SCENARIO  (Continued) 
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here  are  three  variants  of  card  type  16  corresponding  to  th 
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TABLE  3-1.  DATA  DECK  FOR  SCENARIO.  (Continued) 
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TABLE  3-1.  DATA  DECX  FOR  SCENARIO  (Continued) 
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Evasion  pattern  has  not  been  validated 


*The  last  leg  is  always  a turn  or  flight  to  base  for  the  last  pass,  during  vhich 
time  all  sensors  are  off. 

**Assuming  NPASS  is  not  greater  than  16.  for  more  than  16  passes,  a second  card 
type  21  is  required. 
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TABLE  3-2.  DATA  DECK  FOR  EXECUTIVE  (Continued) 


Subject:  Infrared  Parameters  Card  Type:  Id  Total  Number  This  Type: 


•s  • 

is 

al 

d ^ 

d ^ 

d /■ — n 

d /— n 

■ 6 

3 3 

O d 

o d 

3 >3 

V W V 

Vi 

p ^ 

V ' 

P 

OTJ  O 

•H 

•H 

•rH 

•H 

3 

to  v 

to  V 

to  Vi 

to  V. 

~ d 

CD  O 

Q O 

o o 

o o 

rH  tO 

3 m 

'3  to 

3 to 

3 to 

co  d 

3 

3 

3 

3 

^ • rH  • H 

co  o 

CO  O 

to  3 

co  g 

to  v 

•H  co 

•rH  tO 

•rH  tO 

•rH  (O 

•H  3 3 

be  to 

b/j  to 

CO  CO 

bo  to 

o "d 

P -rH 

3 -H 

3 -H 

3 -rt 

e -h 

3 4-1-3 

•h  rd 

•rt  ,3 

•H 

•H  ,c 

O CX  3 

CO  P 

to  P 

to  4-> 

CO  P 

POX 

CO 

CO 

CO 

to 

3 O 

3 Vi 

3 V 

G P 

a P 

•rH  CO  rH 

u o 

u o 

U O 

3 O 

4'H  a 

O 4-1 

O 4-1 

O 4-i 

O 4-t 

px-3  e 

Vi 

V 

V 

V 

t-  3 

cx  c 

cx  C 

£X  3 

fx  3 

u 

3 

3 

3 

3 

4-1  V 

4-1  V 

CM  P 

P • rH 

O 

O 

o 

o 

CO  r<  *H 

co 

to 

CO 

CO 

0 0 3 

rH  »rH 

r^j  .h 

CO 

vc|  -H 

C co  d 

r~* 

rC 

,r~; 

x 

bC  3 3 

rH  4-> 

rH  4-) 

rH  P 

rH  P 

3 O • r— 

o 

O 

o 

G 

•H  to3 

> 3 

> V 

> V 

> V 

"3  V 

o o 

3 O 

3 O 

3 O 

to  O 

1— I 4-1 

i-H  4-1 

r-l  4h 

i — 1 PH 

Cj  -H 

P * 

4->  * 

P - 

p - 

rC  4-> 

PPG 

03  O 

03  O 

rt  o 

d O 

d d 

-3 

.3 

,3 

.3 

»3  V 

p ~ 

P ~ 

P * 

P 

4->  O tO 

d 

d 

d 

d 

Mh  -h 

to  o 

bo  3 

tO  G 

bQ  3 

to  i 

3 !i 

3 V 

3 v 

3 V 

3 3 3 

•H  -H 

•H  *rH 

•rH  «rH 

•rH  • rH 

•p  o d * 

P to 

P CO 

P CO 

4->  CO 

P d ?J 

3 CD 

CJ  3 

Cv  O 

w o 

rd  * rH 

3 -3 

3 '3 

P d 

3 -3 

c to  3 

bo 

to 

bO 

M> 

to  O * f H 

•rH  P 

•H  P 

•rH  4H 

• H 4-> 

•ri  3 rt  . 

3 O C'M 
•H  o 

3 o bC 
3 +->  bo  3 

o o i to 

u 3 ,o  3 


*->  •-  o 

3 3 .-h 

O CD  « 
i— t O rt  *-i 
rt  (J  U 
> U £X  O 
•i-C  to  O . 
3 U 
cr  o u 3 
v js  R 


C/J  'H'j 

X*H 

d 

, 

t/i  3 

to 

d 

3 

p 

to  4-1 

•rH 

o 

•H  O 

P 

u 

3 

o 

tq  P 

P 

CO 

o 

•rH 

x> 

P 

p 

••  3 

CO 

o 

O d 
P c 
o 

rd  o 

o 

u 

r 

C/. 

CO 

P 

P 

4H 

- 1=> 

o 

cx 

c 

od 

CO 

Hh 

Cv 

to  d 

3 

O'. 

o 

co 

p 

rH 

d 

u 

d 

p 

c|  33 

U-, 

i a 

CO 

3 

O 

d 

to  cr 

> 

rt  o 

• rH 

d 

P 

P 

o 

d uh 

3 

co 

o 

u 

CO 

4->  X 

o 

3 

rs  d 

CTi 

p 

E 

Cu  o 

X 

r t 

o 

CO  U 

G 

G 

u 

•p 

P 

d ph 

G 

G 

to 

o 

P 

d 

•rH 

PH 

d 

O p 

p 

X 

o 

o 

p 

p ^ 

d 

< — - 

•rH 

U G 

p 

P 

d d 

rj 

d 

rt  o rt  o 

3 v o jr 
trc.3  o •/. 

4->  t»1  o 

0 3 r-l  t, 

.n  r3  'vi  r:  _3 
X ♦-*  -fX  ♦-* 


number  or  line  pairs. 
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normal  use  of  the  model. 
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One  deck  name  card  should  be  prepared  for  each  data  deck  to  be  checked  by  PREPROC 


se  cards  are  exactly  as  specified  by  Table 
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IV.  EVAL 


4 . 1 OVERVIEW 

The  EVAL  routine  is  a computer  program  that  prints  AIRS 
effectiveness  measures.  This  user's  guide  provides  all  the 
information  necessary  for  the  execution  of  EVAL,  but.  the  user 
will  find  it  h-ipful  if  he  has  knowledge  of  the  AIRS  simulation 
in  general  and  in  particular  has  read  "Evaluation  Routine", 

Section  IV  of  reference  2?  Since  the  publication  of  reference  2, 
sensor  removal,  target  type  output  suppression  and  target  identi- 
fiability  redundancy  computation  capabilities  have  been  added  to 
the  program  and  are  explained  in  this  section. 

Sensor  removal  means  that  any  combination  of  sensors  may 
be  "turned  off"  during  EVAL  computations  --  i.e.,  EVAL  will  print 
answers  as  if  the  "off"  sensors  simply  were  not  included  on  the 
reconnaissance  aircraft.  Previously,  EVAL  was  limited  to  treating 
exactly  those  sensors  which  were  "turned  on"  in  the  SCENARIO  and 

*"Evaluation  Routine"  supersedes  all  earlier  descriptions  of  the 
EVAL  program. 
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j,  EXEC  programs.  Target  type  output  suppression  will  be  explained 

i later.  Target  identif iability  redundancy  computation  consists 

of  calculating  the  beta  measure  using  target  identif iability 
probabilities? 
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The  remainder  of  this  section  contains  a discussion  of 
the  necessary  user  input,  a description  of  printed  program  output 
and  directions  for  job  setup. 

4.2  INPUT 

The  EVAL  program  requires  two  input  sources  as  illustrated 
in  Figure  2-1.  The  first  is  the  TAPE2  output  File  of  EXECUTIVE. 

This  file  contains  the  individual  sighting  results  (computed  by 
EXEC)  that  are  to  be  processed  and  printed  by  EVAL?* 


The  second  input  source  allows  the  user  some  control  over 
processing  and  printing.  This  source  takes  the  form  of  user  option 
parameters  input  by  the  user  on  punched  cards.  It  takes  nine  cards 
to  completely  specify  these  parameters,  and  no  card  may  be  left  out. 
A nine  card  set  of  input  cards  of  EVAL,  then,  will  be  called  a data 
pack.  Basically,  the  parameters  set  by  a data  pack  allow  the  user 
to: 


• Exclude  particular  target  types  from  processing; 

• Exclude  particular  sensors  from  processing; 

t Assign  a responsibility  swath  to  the  recon- 
naissance flight; 


*Details  on  the  beta  measure  may  be  found  in  Appendix  F of 
reference  1. 

**For  a detailed  description  of  the  file's  content  and  record 
format,  see  Section  7. 3. 2.1  of  reference  2. 
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• Suppress  the  printing  of  summary  tables  for 
individual  target  types;  and 


• Give  f.VAL  output  appropriate  titles. 


The  input  parameters  needed  to  accomplish  these  tasks 
are  shown,  along  with  the  format  and  order  of  the  data  pack,  in 
Table  3-3. 


4.3  OUTPUT 

The  output  of  the  EVAL  program  consists  of  the  fol- 
lowing page  types,  in  order: 


v 


I 1 


(1)  One  header  page; 

(2)  One  page  for  each  "on"  target  type,  if 
the  user  so  desires,  giving  type  summary 
statistics ; 

(3)  One  page  of  overall  summary  statistics 
(integrated  over  all  target  types)  ; 

(4)  One  page  for  each  group*  (with  a non-zero 
number  of  targets)  giving  group  statistics; 

(5)  One  page  each  for  the  sighting  detectability 
beta  measure,  and  the  target  detectability 
beta  measure;  and  the  target  identifiability  beta  measure; 

(6)  One  page  giving  non-zero  detection  prob- 
ability statistics. 

4.3.1  Page  Type  1 

Page  type  1 contains,  in  the  following  order: 


i:  i e 

*see  Table  III. 
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4.3.2 


The  run  title  as  input  by  the  user  through 
variable  LABEL  on  input  card  type  2; 

The  maximum  allowed  offset-  distance  as 
input  by  user  through  variable  AMAXOF  on 
input  card  type  4; 

The  total  number  of  target  types  "turned  on", 
and  the  identifying  number  of  each  "on"  type 
(target  types  are  specified  as  "on"  or  "off" 
by  the  user  through  variable  IHOLD  on  input 
card  type  1) ; 

The  total  number  of  sensors  "turned  off",  and 
the  identifying  number  of  each  "off"  sensor 
(sensors  are  specified  as  "on"  or  "off"  by 
the  user  through  variable  ISEN  on  input 
card  3) ; 

For  each  of  five  target  groups,  the  number  of 
target  types  in  the  particular  group  along 
with  the  identifying  number  of  each  type  (a 
discrepancy  between  these  outputs  indicates 
an  error  in  input  card  type  5,  numbers  5 to  9); 
and 

The  title  as  originally  inputted  to  SCENARIO. 
(Table  3-1,  card  1). 


One  page  of  type  2 is  printed  for  each  "on"  target  type 
if  the  user  has  set  IPRINT  equal  to  1 on  input  card  type  1.  If 
IPRINT  equals  0,  all  such  pages  are  deleted  from  the  output. 

Pages  of  type  2 and  other  pages  described  later  contain  d3ta  for 
"targets”  and  "sightings".  For  an  explanation  of  these  "target 
units"  and  "sighting  units"  see  "Evaluation  Routine"^,  page  4-2. 
Refer  also  to  "Evaluation  Routine",  pages  4-12  to  4-15  for 
detailed  explanations  of  the  "numbered  data  items"  used  below. 
Each  page  of  type  2 contains,  in  the  following  order: 


(1)  The  identifying  number  of  the  type  being 
summarized ; 

(2)  The  CEP  of  automatic  keying  (in  feet)  and 
its  associated  probability;  the  geodetic 


H 


CEP  (in  feet)  and  its  associated  probability; 
the  navigational  CEP,  in  nautical  miles  (all 
these  are  in  sighting  units) ; 

(3)  The  same  in  target  units; 

(4)  *The  number  of  sightings  being  considered  (i.e., 

the  number  included  in  the  SCENARIO  and  within 
the  user  set  maximum  offset  distance)  in  the 
target  types;  the  number  of  targets  being  con- 
sidered in  the  target  type;  the  number  of 
considered  sightings  that  fell  within  the  field 
of  view  of  at  least  one  sensor;  the  number  of 
considered  targets  that  fell  within  the  field 
of  view  of  at  least  one  sensor  (the  first  two 
of  these  data  items  are  labeled  "NUMBER";  the 
second  two  "OPPORTUNITIES") ; 

(5)  The  integrated  data  combined  over  sensors,  in 

sighting  units  broken  out  by  level:  that  is, 

the  detection  probability  (detectability), 
identification  probability  (identif iability) , 
relative  CEP,  and  total  CEP  for  the  system 
taking  into  account  the  performance  of  all 
"on"  sensors  for  levels  1,  2,  3 and  4; 

(6)  The  same  is  then  given  in  target  units;  these 
are  "data  items"  (9),  (10),  (11)  and  (12). 

(7)  For  targets,  the  number  seen  in  the  field  of 

view;  the  probability  of  line-of-sight  (i.e., 
probability  of  the  target  not  being  masked  by 
terrain);  the  equipment  up  probability;  the 
no-cloud  (i.e.,  not  being  obscured  by  clouds) 
probability;  the  relative  CEP;  and  the  expected 
number  detected  and  identified  in  each  level  is 
given  for  every  sensor  2 to  15:  sensors  that 

are  turned  "off"  have  these  "data  items"  zeroed; 
these  data  items  comprise:  (la),  X2aJ7  (3a), 

(4a) , (5a) , (6a)  and  (7a)  ; and 


J 


(8)  The  same  for  sightings;  these  are  data  items 
(lb),  (2b),  (3b),  (4b),  (5b),  (6b)  and  (7b). 

( 

All  these  items  on  pages  of  type  2 arc  clearly  labeled. 

* See  page  A- 5 for  a more  detailed  explanation. 
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4.3.3  Page  Type  3 

The  overall  summary  page,  page  type  3,  has  exactly  the 
same  format  as  page  type  2.  Page  type  3 is  titled  "Target  Type 
31."  Since  there  are  only  30  allowed  target  types,  type  number 
31  is  used  throughout  the  program  to  indicate  overall  (i.e., 
accumulated  overall  "on"  target  types)  system  measures. 

4.3.4  Page  Type  4 

One  page  type  4 is  printed  for  every  target  group  con- 
taining at  least  one  type  with  a non-zero  number  of  considered 
targets.  Each  type  4 page  lists  the  detectability,  identifi- 
ability  and  mean  CEP,  broken  out  by  level  first  in  sighting  units 
and  then  in  target  units.  The  total  numbers  (across  all  types 
within  the  group)  of  considered  sightings  and  targets  are  also 
given. 

4.3.5  Page  Type  5 

The  three  type  5 pages  have  identical  format.  They  list 
in  tabular  arrays  the  appropriate  redundancy  (beta)  measures  for 
every  sensor  (2  to  15)  at  each  of  the  four  processing  levels.  The 
first  page  gives  the  beta  measure  calculated  from  sighting  detect- 
abilities, the  second  from  target  detectabilities,  and  the  third 
from  target  identif iabilities.  The  user  should  note  that  the 
printed  beta  measures  are  a result  of  complex  calculations;  thus 
roundoff  error  is  bound  to  occur.  Numbers  output  as  1.004  or  .9986 
should  be  taken  as  simply  1.0.  The  sighting  detectability  beta 
measure  of  a particular  sensor  at  a given  level  is  the  percentage 
(decimal)  of  overall  system  target  sighting  detections  that  would 
be  lost  (at  that  level)  if  the  sensor  were  removed.  The  other  two 
beta  measures  can  be  similarly  interpreted.  Thus,  the  user  can 
evaluate  simple  sensor  tradeoffs  merely  by  looking  at  the  three 
page  type  5 outputs.  More  complex  tradeoffs  can  be  investigated  by 


turning  off  individual  or  sets  of  sensors  through  the  use  of 
the  input  variable  ISEN? 
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4.3.6  Page  Type  6 

Lastly,  page  type  6 lists,  in  each  of  the  four  levels, 
the  number  of  considered  sightings  and  the  number  of  considered 
targets  with  non-zero  detectabilities. 


*For  more  details  on  using  beta  measures,  see  Appendix  F,  ref- 
erence 1. 
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Figure  5-2.  Flow  Chart  of  SCENARIO 


Figure  5-3.  EXECUTIVE  Model  Program  and  Subroutines 
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Figure  5-4.  EVAL  Routine  (continued) 
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ANALYTICS 

INCORPORATED 

179  WASHINGTON  LANE.  JENKINTOWN,  PA.  19046  o (215)  885-4242 

MEMORANDUM 

TO:  File  1120 

FROM:  Paul  Lewin 

DATE:  28  March  1974 

SUBJECT:  AIRS  PROGRAM  MODIFICATION 

In  subroutine  COMBINE  of  EXECUTIVE,  the  following 
change  was  made  to  avoid  division  by  zero: 

OLD  NEW 


SUBROUTINE  COMBINE 


DO  13  II  = 1,12 
QZ  = (expression) 

FZ  = (express  ion) /QZ 
FZ  ---  QZ 
13  CONTINUE 


SUBROUTINE  COMBINE 


DO  13  II  = 1,12 
QZ  = (expression) 

IF  (QZ.EQ.O.)  GO  TO  100 
101  FZ  = (express  ion) /QZ 
13  CONTINUE 


100  FZ  = large  number 
GO  TO  101 


MEMORANDUM 


FROM: 

DATE: 

SUBJECT: 


FILE  1120 
Paul  Levin 
16  April  1974 

CONVERSION  OF  AIRS  PROGRAMS 


SCENARIO,  EXECUTIVE,  INTER,  EVAL  have  been  converted 
from  CDC  3200/3300  FORTRAN  to  CDC  6600  FORTRAN.  The  following 
lists  the  types  of  changes  that  were  required: 


1.  Variable  and  subroutine  names  consisting  of  8 

alphanumeric  characters  (acceptable  to  CDC  3200/ 
3300  FORTRAN  compiler)  were  shortened  to  7 
alphanumeric  characters  (required  by  CDC  6600) . 


2.  Explicit  references  to  FORTRAN  II  functions  (SQRTF, 
LOGF,  ATANF,  etc.)  were  changed  to  the  proper 

CDC  6600  function  references (SQRT , ALOG  , ATAN,  etc.) 

3.  Both  the  CDC  3200/3300  and  the  CDC  6600  allow 
nested  DO  LOOPS  to  share  a single  CONTINUATION 
statement.  The  CDC  3200/3300  allows  an  outer 
DO-LOOP  to  skip  the  next  innermost  DO-LOOP 

by  testing  for  the  'skin  condition'  and  trans- 
ferring to  the  shared  CONTINUE  statement.  The 
CDC-6600  FORTRAN  compiler  requires  separate 
CONTINUE  statements  to  accomplish  this.  Changes 
were  made  where  required. 

4.  EVAL  made  reference  to  a CDC  3200/3500  utility 
subroutine  LOCATE.  This  disc  random  access  mass 
storage  I/O  reference  was  replaced  by  the  appro- 
priate CDC  6600  mass  storage  I/O  (OPEN  MS,  REALMS, 
WRITMS) . 


Memorandum  to  File  1120 
Page  two 
16  April  1974 


5.  EXECUTIVE  writes  a short  last  record  on  file 
TAPE  2.  Both  INTER  and  EVAL  attempt  to  read 
this  last  record  with  a longer  I/O  list.  The 
attempt  to  look  for  data  beyond  the  EOF/EOI 

is  fatal  to  CDC  6600  execution.  EXECUTIVE  was 
changed  to  write  a longer  last  record. 

6.  COMBINE  OF  EXECUTIVE  was  changed  to  prevent 
attempt  to  divide  by  zero. 

7.  In  EXECUTIVE 


READ  (1)  (MSEN (12)  = 1,14)  

changed  to 

READ  (1)  (MSEN (1 2)  = 1,15)  


for  combatibility  with  SCENARIO  WRITE  list. 
This  only  affects  the  geodetic  probability 
and  geodetic  CEP  of  different  camera  types  and 
was  discussed  with  Larry  Rafsky. 

8.  Proper  CDC  6600  PROGRAM  cards  were  added. 

9.  Reference  to  CDC  3200/3300  SSWTCHF  utility 
was  converted  for  CDC  6600  operation. 


c 
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MEMORANDUM 

TO:  File  1120 

FROM:  Paul  Lewin 

DATE:  21  June  1974 

SUBJECT:  AIRS  PROGRAM  MODIFICATION 

In  main  program  SCENARIO,  a change  was  made  to  avoid 
division  by  zero.  This  could  occur  if  the  MT1FLR  logic  calculated 
GIMP  with  NLOOMS-1. 

OLD  NEW 

PROGRAM  SCENARIO 

• 

NLOOKS==G  (1 0)  + . 5 

DO  670  IKL=1 , NLOOKS 

GIMP= (FLOAT (NLOOK  S-  IKL) *G (8) 

+ FLOAT  (IKL- 1) *G (9) ) / 

(FLOAT (NLOOK S-l)) 

CALL  TERRAIN  (etc.) 


PROGRAM  SCENARI 


NLOOKS=G (10) + . 5 

DO  670  IML= 1 , NLOOK S 

IF  (N LOOKS  NE  1)  GO  TO  8 
GIMP= (G(8)+G(9))/2. 

GO  TO  10 

8 GIMP  = (FLOAT (NLOOKS- IKL) *G (8) 
+ FLOAT (IKL-1) *G(9) )/ 
(FLOAT  (NLOOKS- 1)) 

10  CALL  TERRAIN  (etc.) 
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ANALYTICS 

2500  MARYLAND  ROAD.  WILLOW  GROVE.  PA.  19090  u (215)  657-4100 

TECHNICAL  MEMORANDUM 

File  1120 

Paul  Lewin 

4 September  1974 

SIGHTINGS  VS.  TARGETS 
OPPORTUNITIES  VS.  NUMBER 

Item  (4)  describes  four  quantities.  In  order  to 
understand  these  it  is  necessary  to  understand  the  following 
two  dichotomies  with  respect  to  a given  target  type: 

(1)  Count  of  Sightings  vs.  Count  of  Targets.  We  can 

count  sightings  or  we  can  count  targets.  In  a multipass  mis- 
sion, the  reconnaissance  system  may  "see"  a physical  target 
more  than  once.  If  so,  the  count  of  sightings  will  exceed 
the  count  of  targets  for  this  target  type.  If  the  target 
type  were  trucks,  then  the  count  of  sightings  answers  the 
question:  "How  many  trucks  were  'seen'?"  If  the  same  truck 

is  seen  twice,  then  it  is  counted  twice.  However,  the  count 
of  targets  answers  the  question  "How  many  physically  differ- 
ent trucks  were  there?"  As  such,  two  sightings  of  the  same 
truck  arc  not  counted  twice.  The  count  of  targets  is  used 
for  target  unit  measures;  the  count  of  sightings  for  sight- 
ing unit  measures. 

C 

When  target  unit  measures  are  considered,  the  system 
performance  is  not  adversely  affected  if  a target  is  poorly 
detected  (or  identified,  etc.)  on  one  leg  of  the  mission  as 
long  as  it  has  been  well  detected  on  another.  This  is  as  it 
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Technical  Memorandum 
Page  A-6 

4 September  1974 


should  be,  after  all,  the  purpose  of  a reconnaissance  flight 
is  to  detect  targets , and  less  concern  should  be  given  to  per- 
formance against  individual  sightings.  On  the  other  hand, 
when  the  performance  of  separate  sensors  is  being  examined, 
sensor's  effectiveness  measure  is  based  on  how  well  it  does 
at  every  opportunity;  this  is_  affected  if  a sensor  does  poorly 
on  one  sighting  of  a target  even  if  it  does  well  on  another. 

(2)  Number  vs.  Opportunities.  There  are  really  two  modes 

of  counting  sightings  and  counting  targets.  The  sensor  suite 
has  an  "opportunity"  to  detect  and  possibly  identify  a target 
only  if  the  target  falls  within  the  field  of  view  of  at  least 
one  of  the  sensors.  This  is  counting  by  opportunities. 

The  user  may  also  be  interested  in  keeping  track 
of  counts  of  sightings  and  counts  of  targets  subject  only  to 
the  condition  that  the  sightings/targets  fall  closer  than  some 
user  specified  maximum  distance  (AMAXOF) . This  is  counting  by 
number.  Thus,  the  number  of  sightings/targets  may  exceed  the 
count  of  "opportunities"  for  sighting/targets  if  AMAXOF  is 
suitably  large. 


